I. Physical Features in Iwate Prefecture
The Kitakami Mts. occupy 61 percent of the eastern part in extent, and the Ou Mts. traverse in the western part. And the Kitakami River flows between both mountains, forming the Kitakami river basin. The western part of the basin is divided by a tectonic line, and fans develop along it there. The Kitakami Mts. are an elevated peneplain with complicated coastal line of Ria Type. The southern part of the mountains is fairly dissected and shows a hilly land-form. The northern part of the prefecture belongs to the upper part of the Mabechi Valley , and .the small plain there is utilized as an agricultural land. Arable lands are agglomerated chiefly in the Kitakami basin. [Fig.1] In the climate during the season (from April to October) when apple trees are in full activity, there is similarity between (1) Economic Division, Aomori Prefecture : C fruits, 1956. Morioka and Aomori, but that of Morioka is more suitable for growing apple trees, because the mean temperature in the area goes up and down earlier in spring and autumn, and the precipitation is low in August and high in October. Especially, a smaller number of rainy days during the maturing season of late matured apples, helps to produce apples of better quality with nice colour. In the prefecture, each area shows a variety of climate. According to the comparison of the climates of typical representative 4 points, Vino shows that of medium value between Morioka and Ichinoseki. The monthly mean temperature is 2°C higher but the monthly diurnal range is larger in Ichinoseki than in Morioka. Sakari belongs to the coastal area, where the diurnal range is small and early matured apples can be cultured fabourably, but the trees are apt to be damaged by agricultural chemicals on account of frequente foggy wheather. (Table 1 ) 
II. History of Apple Culture
The origin of apple growing in this district is the same as that of Aomori Pref., and it began in 1875 when young plants of apple trees were delivered to the prefectural authorities by the Government. Since then, 1) the promotion of the culture by the pref., 2) the propulsion of the culture by the fruit cooperative association that was established in 1883, and 3) the shipment of apples to Tokyo by railway which was opened to traffic in 1890-they popularized apple growing all over the prefecture.
But the level of cultural techniques was so low and the damages by noxious disease and insects were so severe that the number of apple trees fell down to 50,000 during 1920-'25, from the peak of 1,150,000 in 1905. In Aomori Prefecture, however, in spite of the same circumstances with Iwate Prefectural authorities and apple raisers there, they found a way out of difficulties. On the contrary , in Iwate Prefecture, no effective measures against the damages had been taken, and this is the very reason why the apple culture fell into stagnation after the time. But after 1922, those interested in apple culture went every year to the apple growing areas in Aomori Prefecture to observe and learn the cultural techinques there, and endeavoured to spread the techniques over the prefecture. In this way, the apple culture was revived with fruitful results and experienced renaissance. Since then, each of them has contributed to the formation and development of apple growing areas, so that the apple fields are observed at present around the areas where they live".
The role the cultural technique played in forming the agricultural region and in its development process should not be underrated. Thus the apple growing areas have been firstly established in Morioka city and in its neighbourhood, though surpassed by Aomori Prefecture in development.
Only a small area of apple-fields was converted from dry-fields during the time of good business condition, 1918-'19, because the culture has begun in earnest since 1922. During the period 1925-'35, however, when frequent panics and failures of rice-crop occured, farm economy was generally under strained circumstances, whereas the farm management including in it apple growing showed stability, so that many farmers introduced apple culture for the benefit of diversifying their management system and as the measures against the cool damage to paddy-rice, encouraged by the government. The apple growing areas expanded into the TOno basin and the middle and southern parts of the Kitakami basin 2) These communities are Kawaguchi, Otobe, Tioka, Yanagawa, Mimae, Nagaoka , Kemuriyama, Furudate, Hizume, Maesawa, Tema, Fukuoka, Kintaichi, Yonesaki, Mizusawa, Numakunai etc., and they cover the most of apple producing areas. during this period.
The apple fields occupied 5,600 acres in area in 1952, showing 8 times as large area as in 1925, though the production of apples decreased during the war time. And it seems that 1,000 acres of apple fields are newly increasing every year. The main varieties of apples are Jonathan and Rails Janet. Especially, the culture of Jonathan is best suited to the natural characters of the prefecture, and the apples of that varieties are of excellent quality. 377,000 boxes of them were shipped by train and 134,000 boxes by truck from the prefecture in 19493).
III. Areal Division of Apple Growing Areas. ).,,
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• -_ ) Furthermore, to examine the characters of the areas in detail, 3 distribution Apple Growing Areas in Iwate Prefecture, Northern Japan 45 maps were drawn up5) (Fig. 4 ,5,6). They were prepared for the explanation of the distribution of apple-fields, the ratio of the farmers adopting the culture to all the farmers in each area, and the importance degree of the culture adopted by the farmers. Then, Iwate Pref. can be divided into 5 major areas and 12 subareas viewed from apple growing, consulting effects by field work (Fig. 7) . The characters of each area will be mentioned in next chapter.
IV. Characters of Apple Growing Areas 1. Apple Growing Area Contacting with Aomori Prefecture. This is the area belonging to the upper part of the Mabechi valley, where apple fields are distributed with an extent of 1,700 acres. Human activity in the area is functionally combined with Sannohe County,5) Aomori Pref. The origin of apple growing is the same with the neighbourhood of Morioka, but the culture has been more influenced by that of Aomori Pref. Namely, the apple raising there was annihilated in 1910, but it has been restored promptly by the learning of the cultural technique in Aomori Pref. Essentially the main income of farmers was gained from dry-field farming and forestry, not from paddy-field (under 1/4 acres per farmer) farming, and they were very poor. Furthermore, the area is attacked by cool damages almost every year. For this reason the coefficient of variation of paddy rice per acre indicates 30-50%.7) Many farmers have actively introduced apple growing as a measure against these circumstances since 1920. They manage 0.8 acres of apple fields on an average, but only 40 percent of them sell their products. Those who are engaged in both rice growing and apple growing have been more stabilized in management in this area like other areas. As the income from miscellaneous cereals is paid for the fertilizers to be used for paddy growing, apple culture is of profound significance for farmers. Generally, small apple fields are dispersed in sloping lands, so that cooperation and mechanization are difficult in operation.
Poor farmers manage apple fields on a small scale on small slope land with inconvenience to operation, and adjust themselves to commodity economy; this is the character of the area. 2. Apple Growing Area in Kitakami River Basin.
The core of apple production exists in this area. The basin forms a central It is a special feature in the area that apple fields and cabbage fields are managed by small-scale farmers together with paddy-fields and selfsufficient crop fields. Apple growing has been influenced by that of Aomori Pref., and it has been developed as commodity production since the latter half of 1920's. Barley, barnyard millets and soy beans are still main crops, and cabbage, apples and tobacco are also important.
Most farmers grow cabbage on nearly 10 percent of their dry-fields. As the climatic condition of the area is suited to the growth of cabbage, it has become the main source of their farm income since 1873 when the severe cool damages attacked this area, reaching 1,700 acres in area in 1951. But lower class farmers must rely on the income from cabbage growing for purchasing fertilizers and to use for the fields of other crops. Only 10 percent of the total farmers in number in the area are engaged in paddy growing and the area of their dry-fields is as small as 1.2 acres on an average, consequently, besides self-sufficient crops, they are forced to raise cash crops with higher sale ratios to respond to commodity economy.
The Tairadate and Shizukuishi Basins have similar characters in agricultural system to this area. A large area of uncultivated waste-land is characteristically distributed there, and the area is known as a horse-producing one.
B. Agglomerated apple cultural area around Morioka city.
The development process of the apple production in Iwate Pref. is typically shown in the area. Apple raising began in 1870's and declined on account of various damages after 1910, but since 1921 it has been adopted by many farmers as a kind of fabourable money crops owing to the introduction of the techniques in Aomori Pref. The cultural technique is most advanced at present in the prefecture as exemplified in the "noncover raising" of apples which the initiative has been taken in among other areas. The adoption of apple growing was firstly begun by landowners and rich farmers, and after the renaissance apple fields were increased in gentle slope land by other farmers, where national forests and the land owned in common were divided or disposed by the government and communities , and the land were used as dry-fields. Then german millet and barnyard millets disappeared and vegetable growing decreased in the area. The farmers in the western or northern parts of Morioka city are specialized in apple farming, and they seldom manage paddy-fields. In the sourthern sections of the area 90 percent of the farmers raise apples and paddy-rice for self-sufficiency. (Table 2 Apple culture began earlier in the northern part of the area, influenced by Morioka city (B Area), and began after 1934 in the southern part. In these fans areas there are two kinds of sections; one is the sections where dominant land-use is paddy-field practised by conducting irrigation water, and the other is the areas utilized as dry-field or grass-land. It is in the former area such as Furudate and Fudei that apple growing is popularized. At Furudate, the weight of farm management is laid on rice-raising, and apples are grown by 70 percent of the farmers as the most important item of supplementary farming. For the purpose of overcoming the lack of farm income in the off-crop season caused by preponderation to rice culture, former miscellaneous crop fields are changed into the fields of early maturing variety of apples, and further changed to those of late maturing variety later.
At Toyosawa fan," wheat, barley and miscellaneous crops are mainly planted, and the area makes a remarkable contrast with a paddy-rice area. A few apple fields can be observed, but they are managed insufficiently and extensively (200--300 boxes of apples are produced per acre). The management system which include apple culture together with other crop farming is the most stable (Tabel 3), accordingly apple raising is increasing more and more, though it is in the stage when some of upper class farmers adopt it at present. D. Hilly land area near the southern part of the basin." In the western fringe of the sourthern part of the Kitakami Mts., small basins surrounded by dissected hills are dispersed. Rice culture is maintained by many small irrigation reservoirs. And cool damages and damages from a drought have seriously influenced the farmers, who have hoped to introduce any money crop. With the cool damage of rice in 1934, apple culture has been introduced with tobacco growing in earnest in the area. As tobacco culture needs to manage with highly intensive labour and can be begun without capital, lower class farmers have considerably introduced tobacco, and apples are cultured by upper class.
The slope land of hillside is covered by thick weathered soils from andesite which is suitable to growing apples, and Jonathan produced in the area is of the best quality in Japan. Diversified agricultural system is universal, but it aims at self-supply of foods for half of the farmers. They are many small scale farmers who are engaged in other occupations. These circumstances indicate the complicated characters of hilly rural districts, thus apple growing is becoming more and more important (table 4). The farmers adopting apple raising manage 1.7-2.0 acres of paddy-fields and 0.7-1.0 acres of apple fields. Suffering from the damage of flood, the lower class farmers cannot introduce apple growing owing to lack of money (Table 2, III). The neighbouring area of Ichinoseki is damaged more severely from flood, and apple culture has not appeared yet. 3. Apple Growing Area in the Kitakami Mts. A. The middle and northern part of the Mts. This is a mountainous, sparsely populated and underdevelopedm area (paddyfield : 1.0%; dry-field : 6.0%; forest and waste land : 93.0%), where backward agriculture is dominant and combines a little apple raising with it. From the selfsufficient production type, by which the production of wood and charcoal and barnyard millets raising are the prop and stay, agricultural system is changing by degrees to dairy-farming.")
As the area corresponds to the most exterior of Thiinen's isolated nation, facilities of communication are not available to access and transport cost is higher, so that the development of apple growing necessitating intensive labour is difficult (Fig. 8) ., No, 5, 1956. pp. 110-128. farmers. Under these circumstances, many farmers have not enough capital for introducing apple raising, though a few farmers plant apple trees, and only 10 percent of them grow apples for sale. The significance of apple growing is too small in the area. B. Tono Basin The Tono Basin is an erosion basin (Ausraumungsbecken) in the upper valley of the Saruga-ishi, where 500 acres of apple fields are distributed in extent. Apple growing has revived since 1920, and has acquired importance as a cash crop since 1934 when the harvest of rice was bad. Each farmer introducing apple culture manages 0.7-1.0 acres of apple fields on the slope land. For the sake of spraying agricultural chemicals for prevention and extermination of the damages from diseases and insects, knapsack sprayers are still used, and the area also falls behind other areas in other techniques. 70% of the farmers producing apples sell their products, but there is no near-by market, so that their family must peddle to Kamaishi city and others.
C. Southern part of the Kitakami Mts.
The land-use is fairly advanced on the hilly land (paddy-field : 24 %; dryfield : 24%; forest and waste land : 52 %). Except small paddy-fields, wheat, barley and other cash crops such as tobacco and mulberry are raised in the slope land. Most farmers adopt sericulture and tobacco growing, and apple production is not prevailing. culture, and apple fields have been increased. As things are, 70 percent of the fruit trees are apples and the rest are sand pear, grapes and peach trees. In this area the food stuff of the farmers can be produced and secured within only 3 months, consequently market agriculture such as apple growing is extremely important. Many farmers manage 1.0-1.2 acres of apple fields on an average, and large scale farmers plant diversely some kinds of fruits. The equipment for spraying of agricultural chemicals is modernized, and the study of cultural technique is fairly progressed (Table 2, IV) . B. Other part along the coast.
10-20 percent of the farmers adopt apple growing in a small area, and at several sections a few cultivators manage 0.5 acres of apple fields. Owing to frequent cool damages, the restraints of land owners and smallness of arable land, the farmers managing on a small scale must be engaged in wage-labour, and agricultural operation is apt to be left to women. Only farmers of upper class have introduced apple growing since 1934, and completed their living expenses by it. 5. The Ou Mts. Area.
Industry is specialized in forestry. Allotments of paddy-fields are distributed at the small plains of streamside, and miscellaneous crops are cultured in dry-fields, but apple culture has not yet been introduced.
V. Summary and Conclusion
As a whole, the apple growing areas in Iwate Pref. show diversity in nature. There are various areas; in some self-sufficiency farming is dominant and in others marketing crop farming is popularized under the bad conditions such as cool damages and flood damages to rice crop, in addition to intricate geomorphology and climate. And, apple culture is newly associated with crop farming, and complicated apple growing areas are formed.
The apple growing areas are firstly divided on the criterion of the quantitative change of apple trees, and nextly divided on the basis of the characters that the apple culture bears in the system of general industry, especially the agricultural structure of the areas. It is not the division method by using an indiscriminate or synthetic index, but an areal division by taking into due consideration the actual circumstances of apple culture in Iwate Pref., so the detailed description of the actual conditions of each area should be made for the sake of the better areal division.
From the present study, however, it is possible to draw some problems with regard to the formation of an agricultural region. One is concerned in the development stage of a new agricultural region. By investigating into the characters of the farmers who played and are playing the important role in such an areal formation, the present development stage of the area and its nature may be revealed, and the economic sidelight of the formation of an agricultural region in its higher and next stage may be guessed. The areal difference of the way of the introduction of apple growing into the management system of farmers, and the association of apple raising with other ways of farming in a dominating paddy rice area or selfsufficient dry-field area and others : they have been compared with to make them serve the very purpose to investigate into the problem. And these informations will be provided for the next report which will treat with the vital elements contributing to the formation and development of a new agricultural region.
From another view-point, there is a problem referred to the significance of cultural technique in the development process of a more advanced agricultural region which is formed on the foundation of the former agricultural system of the region. In the stage in need of the intensive manual labour as generally seen in Japanese agriculture, the acquisition of a new cultural technique and its propagation is necessary of popularizing a new farming and expanding a new agricultural region. And this is applicable to the case of apple growing in Iwate Pref. To examine the problem more closely, the author is planning to show the case in Akita Pref.
